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This work was conducted in partial fulfilment of the degree requirements for obtaining a Master’s in Urban 
and Regional Planning at the University of Illinois at Urbana-Champaign. Conclusions made within this 
report should not be used policy decisions; however, lessons learned can be referenced to guide further 




Water rates are contentious issues across the United States. As we continue to delve deeper into this 
critical era of climate change, access to basic human rights, such as water, come into question. How much 
should a community pay for water? Who is responsible for addressing America’s aging water 
infrastructure? More importantly, how can we measure water equity? 
This report analyzes the relationship between water rates and social vulnerability for 163 US Census Places 
in Northeastern Illinois between 2005 and 2015. Key findings suggest that water inequity is masked when 
looking solely at water rates. Water rates and social vulnerability have demonstrated no statistically 
significant correlation, despite previous findings. These conclusions highlight the need for an in depth data 
collection effort to reconcile assumptions made regarding water consumption and cost. 
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Introduction: 
It is a well-accepted form of practice to impose a cost-based rate, fee and charges in order to 
maintain a well-regulated and high quality water utility service. However, as a society we have 
already begun to realize the impacts of climate change and must ask ourselves questions on how 
to equitably distribute resources, such as water. Denying a community access to water is to deny 
them of a basic human right, without it, they cannot prosper. 
Here we will be exploring the extent of water equity in Chicago and its surrounding cities through 
the socioeconomic relationships between communities and the water rates imposed onto them. 
This work has been inspired by conclusions made by the Chicago Tribune and their extensive 
investigation into water costs and racial and economic disparities. Building off this work we will 
explore similar metrics using a different method of analysis to assess how significant disparities 
are and their policy implications.  
Currently, there is no evidence from this work that suggests there to be a significant correlation 
between water rates and social vulnerability from 2005 to 2015 within the US Census Place 
designations in Northeaster, IL. However, it is still encouraged that the state follow through with 
an investigation within the matter, due to lack of comprehensive, longitudinal data.  
Water and Urban Planning: 
Urban planning plays a significant role in safeguarding basic human rights—food, shelter, water. 
Historically, planners have not emphasized their role in water planning and maintaining equitable 
access to clean, safe drinking water. Civil engineers and water utility managers usually assume 
this role; however, planners have the ability to contribute to sector of urban development 
through the lens of advocacy, community engagement, and policy development.  
Water has always been a core element of urban development and often the determining factor 
of settlement starting as early as 12,000 years ago in early Mesopotamia when settlements began 
to develop near waterways to irrigate lands. Later we see that these cities became ports to deliver 
goods downstream. These early forms of urbanization paved the way for industrialization and 
the exploitation of natural resources. This period of development has brought on countless water 
and planning related issues that cities are still struggling with today such as, flooding, water 
contamination, wastewater management, habitat preservation, and path dependence of 
infrastructure1. Table 1 outlines major characteristics and milestones made in urban water 
infrastructure investment that set the stage for modern day urban water dilemmas (Porse, 2014). 
  
                                                          
1 Path dependence refers to the reliance of current infrastructure investments, which hinder new development of 
large public system. Although systems may be inefficient, it is far cheaper for public utilities to maintain their 
current systems than investing in their reconfiguration. For example, the Miasma theory drove cities to lay sewer 
systems underground based on the misconception that disease was transmitted through the air. This is considered 
a path dependence of public wastewater systems because of the enduring influence of past decisions of current 
conditions.  
Table 1: Urban Water Infrastructure Development by Era 
Period Dates General Characteristics Water Infrastructure 




 Location near water 
and resources 
 State and local 
financing 
 Decentralized management 
(pools, cisterns, wells) with 
growing municipal interest and 
consolidation 
 Use and pollute local water 
sources 
 Tap local water first, then reach 
out to nearby rivers 
 Early drinking water treatment 
 Sewage problems and solutions 
 Rise of public health engineering  
 First municipal water and sewer 
systems 
Industrial growth & 
development of 
core urban areas 
1860-1910 
 Cities establish core 
systems 




 Rapid population 
expansion 
Automobile culture 1950-1987 
 New models of 
industry and transit  
 Federal expansion  
 Rapid highway 
construction 
 Onset of suburban 
expansion 
 Centralization and regionalization 
of water supply duties  
 Increasing pollution  
 Adoption of filtration and chlorine 
 New Deal expansion of federal 
spending for urban water 
 Dispersion of management across 
agencies 
 Expansion of federal legislation 
 Point-source pollution controls 
 Realization of water availability 
problems 
Radial expansion & 
environmentalism 
1950-1987 
 Municipalities + 
central planning 
 Development of outer 
rings  








 Renewal and 
gentrification (U.S.) 
 Dialogues for 
sustainability  
 Rise of “Cities as 
solutions” 
 Aging infrastructure 
systems 
 Conservation and integrated 
management 
 Point- and non-point-source 
pollution controls 
 Separate regulations for combined 
and separated sewers 
 Pipe leakage and maintenance  
 Increasing costs for treatment 
 Increased interest in ecosystem 
services 
 Concerns over scarcity (water and 
energy) and climate variability 
Source: (Porse, 2014) 
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The United States far exceed many countries in its effort of potable water regulation. Centralized 
water and wastewater management systems and safety regulations provide a basic structure to 
the distribution and maintenance of drinking water. Disparities occur due to deep-rooted social 
inequality, which leaves some groups more vulnerable than others.  Specifically, poorer residents 
often have limited access to centralized services such as energy and water due to the lack of 
representation of their communities in earlier planning decisions. This is illustrated through the 
overall lack of infrastructure provided to communities of color and redlined areas. Maintenance 
of these city-owned assets were under prioritized due to segregation and was facilitated through 
redlining in the early 1930s and well into the 1940s. Minorities and marginalized groups are also 
forced to live in areas that have higher natural or man-made risk due because of economic 
barriers. Typically, these areas have a lower land value due to their associated risk and are less 
expensive. This form of environmental injustice is still present today and can be seen in Chicago 
today. 
Water Monopolies: 
Issues of environmental injustice, poor water quality, and aging infrastructure is widespread 
across Illinois. These issues stem from the privatization of potable water distribution, which has 
been increasing steadily in Illinois over the past decade. Equitable water infrastructure has 
historically been an issue for African American and low-income communities in the United States 
due to systematic forms of segregation such as redlining, which only provided Black communities 
with water and wastewater service after white communities (NAACP, 2019). Water equity is of 
particular concern in Illinois due to the increased privatization that the state has gone under by 
large corporations such as American Water and Aqua American. Looking at just the past five 
years, these two companies have collectively increased their customer base by 13%, which means 
78% of public water distribution is owned and operated by American Water and 17% is owned 
by Aqua American (ICC, 2014-2017). 
 
Table 2: Revenue ($) per Customer of Public Water Suppliers (2014-2017) 
 
 
Privatized water utilities have proven to cost more that public utilities due to their high profit 
margins. The Food & Water Watch conducted a survey of 500 municipal water systems and found 
that public utilities charge an average of $315.56 per year for a typical household. Conversely, 
private water utilities averaged $500.96, an increase of 59%, and in Illinois, private water costs 
$286 more than a public water utility (Food & Water Watch, 2016). This growing monopoly of 
privatized water distribution is a threat to water equity in Illinois.  
Water Affordability Programs: 
Water is considered “affordable” when water costs no more than 2.0- 2.5 percent of their median 
household incomes or 4.5 percent for combined water and wastewater services (NAACP, 2019). 
This in itself is misleading since median household income does not directly reflect economic 
distress. A more appropriate indicator would include poverty (Racher, Clements, Rothstein, & 
Mastracchio, 2017). 
Currently there is no federal law requiring states to ensure that water is affordable or to provide 
affordability programs for low-income residents. Although Senator Harris introduced the Water 
Affordability Act in 2018, no significant strides have been made to finalize the act. General 
guidelines to maintain reasonable, non-discriminatory rates actually become barriers to creating 
affordability programs by prohibiting the subsidization of water rates for low-income families. 
Without federal programs, cities are forced to take measures into their own hands and ultimately 
redistribute the burden to residents.  Atlanta is a unique case study; for 15 years, it has had a 1% 
sales tax that goes to water and sewer infrastructure. This allows them to receive money from 
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Mayor Lori Lightfoot has made strides to curtail the unaffordability of water in the Chicago region 
by implementing a new Utility Billing Relief program (Coleman, 2019). To qualify for the program 
residents must meet the following criteria: 
 Owners of single-family homes or two-flats, 
 Have incomes low enough to qualify for Illinois’ Low-Income Home Energy Assistance 
Program, 
  Reside at the address, and 
 Have their name on the bill as the customer. 
 
Similarly, Ameren Illinois advertises a H20 Help to Others Program, which is an emergency 
assistance program to that, provides supplemental funding for families who would otherwise be 
unable to pay their bills. Though these options exist, the mere existence of water unaffordability 
is the root of the problem. Though temporary assistance should be given, ultimately, rate 
structures need to be reassessed to a more equitable rate structure.  
How Are Prices Set? 
Utilities are allotted a significant amount of autonomy in dictating how pricing structures are set. 
The general requirement is that rates “must be reasonable, not unduly discriminatory, and grant 
no unwarranted preference to one group of customers over another” (NAACP, 2019). Relatedly, 
water rates are likely to be higher for privatized utilities compared to publically owned and 
operated systems. If cities would push for the un-privatization of water systems they would be 
able to seek federal funding such as the Water Infrastructure Improvement Act (WIIA) to help 
support infrastructure development to support the Clean Water Act.  WIIA has been utilized by 
various cities such as Phoenix, Los Angeles, and San Diego. 
The largest percentage of water bills is the cost of service and maintenance, which is passed on 
from the utility provider to the consumer. It has been estimated that Illinois needs $32 billion 
over the next 20 years to update their drinking, storm water, and wastewater infrastructure. In 
fact, Illinois has more lead service lines than any other state.  Currently, Illinois uses the following 
funding sources to finance their water projects: State Revolving Funds, Water Pollution Control 
Loan Program (WPCLP), and the Public Water Supply Loan Program (PWSLP). These funds can be 
used to support communities that are unable to improve their own systems, however, 
communities struggle to pay the cost to apply and the cost to order an engineering analysis of 
the water system (Smith, 2019).   
Common pricing strategies include flat rate, increasing block rates, and decreasing block rates. 
Conservation is used as a method of reducing water cost by ensuring the availability of water in 
the future. This can reduce long-term capital investments that utility providers participate in by 
assuring the access to potable water. Payment structures that encourage conservation include 
(EPA, 2019): 
 Increasing block rates, 
 Time of day pricing.  
 Water surcharges, and  
 Seasonal rates. 
Increasing block rates is a tiered pricing strategy that increases the cost of water based on usage. 
The cost per unit increases when the volume of water transitions to a higher block. Water 
surcharges follow a similar principle by charging for excessive or additional water use. The time 
of day pricing and seasonal charges, focus on the temporal aspect of water usage to manage peak 
demand periods. These structures are developed in a way that the ‘blocks’ and ‘excessive’ use 
can be determined based on household the level of need and economic burden of that the pricing 
structure. Whereas uniform rate structures and flat fee rates do not take into account the various 
levels of need and access to capital for each household. 
Ninety-six percent of Illinois has a uniform/flat rate structure that means customers pays one 
rate per 1,000 gallons (Irvin, 2016). Almost 80% or more of our study area has a flat rate (Figure 
1). In general, we see a shift toward uniform water structures, which is not the most sustainable 
program. For instance, if a customer pays equal amounts of water per gallon, households that 
are larger will have a higher bill. This structure targets ethnic and multi-generational households 
that require a larger minimum usage due to the number of residents within their home.   
Figure 1: Water Rate Structures 2005-2015 
 
 
The spatial distribution of rate structures can be seen in Figure 2 below. It is immediately 
apparent that a majority of the western suburbs has implemented a flat/uniform rate early on, 
whereas increasing block rates were scattered near the northwestern and southwestern cities. 
As we will continue to see throughout this study, the neighborhoods within the City of Chicago 
report their data collectively. This prevents us from observing any dissimilarities within the 
largest portion or our study area. For instance, communities within Chicago may participate in 
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affordability programs such as, a lifeline rate2. This highlights a key argument within the 
conversation of water equity; should rate structures be applied uniformly across a region given 
the diversity of communities, needs, and abilities to pay for basic services? 
Figure 2: Spatial distribution of water rates (2005-2015) 
 
Existing Work: 
The Chicago Tribune released an editorial, titled The Water Drain, highlighting the racial 
inequality Chicago residents faced when accessing a basic human right—water (Gregory, Reyes, 
Caputo, & O'Connell, 2017). The Water Drain uses monthly water bills, race and median income 
data from 2013 to 2017 to create a narrative around the growing inequality of water access in 
lower income communities.  
Specifically, monthly water rates and billings were collected from 163 municipalities with publicly 
owned water systems that use Lake Michigan water. The Illinois Department of Natural 
Resources (IDNR) has made this data publicly available and can also be accessed through 
University of North Carolina’s Environmental Finance Center, which collects and tracts water 
rates and bills across multiple states.  
The Tribune chose to use the 2010 census to calculate a town’s racial majority, separating white 
majorities from white Hispanics3. American Community Survey (5-year estimates) were used to 
calculate the household income in 2017. Estimated water loses were obtained from the IDNR  for 
2014 and 2016 via a Freedom of Information Act request, this information is collected across 
each town in the form of LMO-2 Forms. 
This investigation lead to two major conclusions, which we will explore using similar datasets and 
alternative methods (Gregory, Reyes, Caputo, & O'Connell, 2017):  
                                                          
2 A lifeline rate is when a customer pays a subsidized rate for a fixed amount of water. When the water use 
exceeds the initial fixed amount of water, which is meant to cover their basic needs, the rates increase. 
3 The Chicago Tribune designates places as either majority, Black, white, or non-white Hispanic. 
1. The median water bill is 20 percent higher for majority  African-American communities 
when compared to predominantly white communities; and 
2. towns with median household incomes in the bottom 10 percent of the region pay 31 
percent more for their monthly water bills when compared to towns with a median 
household income in the top 10 percent. 
Figure 3: Average Water Rates Compared to Median Household Income 
 
The conclusions made by the Chicago Tribune do not reflect their data as demonstrated by 
Figure 1. The data above does not demonstrate a clear relationship between median household 
income, race and average water bills. The results shown are staggered across average water 
bills in 2017 and do not show significant clustering by race. It is unclear how the Chicago 
Tribune came to these findings given the data they have presented. Note that a significant draw 
back to their results is the limited access provided to the public. The article is hosted on the 
Chicago Tribune, a subscription based internet new platform that only allows the user to view 
one page at a time.  
Methodology:  
To conduct this analysis we compared a variety of socio-economic indicators with water rates 
($/1,000 gallons) from 2005 to 2015 for 163 US Census Places within Northeastern, IL as shown 
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in Figure 44. These variables were compiled into a singular Social Vulnerability Index to simplify 
the analysis. These individual indicators were standardized using a normal distribution, weighted, 
and then rescaled for comparison. Assumptions were made regarding how indictors would 
influence a community’s vulnerability and then weighted equally. For instance, percent of 
residents in poverty, renters, non-white residents and those requiring public assistance were 
considered to be more socially vulnerable. These values were then aggregated to create an 
overall index. 
Figure 4: Social Vulnerability Indicators 
 
This study intentionally chooses to use to water rates rather than water cost, as used by previous 
studies, due to the inconsistent data reported to the state. These indicators have been compiled 
from public data sources such as the US Census Bureau, Illinois Department of Natural Resources, 
and the American Community Survey between the years of 2005 and 2015 (Table 3).  By focusing 
this study between the years of 2005 and 2015, we are able to compare how these indicators 
change over the two five year periods, as well as, how water rates respond to these 
neighborhood level changes. Data analysis techniques can be found in Appendix A.  
 
 
                                                          















Table 3: Data Sources 
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The first step in this analysis was to look at how water rates are distributed over time and space. 
Figure 5 illustrates how water rates have been decreased over time, contradicting many of the 
conclusions made by previous studies that claim water costs have increased over time. A key 
distinction to reiterate at this time is that between water rates and water costs. A “water rate” 
is the measure of how much money a resident will spend per gallon of water and “water cost” 
refers to the total cost of water over a month.  
The increase in water cost, which is mentioned in previous studies originates from increasing 
service charges, fees and taxes that are passed down to residents. Specifically, there has been 
increased controversy regard the water tax within the city. In 2016, Mayor Rahm Emanuel 
approved a tax on water and wastewater services that would increase the average water and 
sewer bill by 30 percent over four year (2017 to 2020) to subsidize the debt owed to the 
Municipal and Laborers pension fund. This would generate an estimated $239 million a year to 
help reduce the $18.6 billion the city owes (Dardick, Ruthhart, & Byrne, 2016). 
However, this tax increase is not represented in Figure 5 and Figure 6. This analysis focuses on the 
equity of water rates within northeastern Illinois and looks to confirm if similar conclusions can 
be made regarding water rates and water costs. Interestingly, the figures below demonstrate 
that areas of higher social vulnerability pay less. Figure 5 shows that water rates have been 
decreasing from 2005 to 2015—the median water rate dropping almost by 50% from $8.13 to 
$4.86.  
Figure 5: Residential Water Rates ($/1,000 gallons) for 2005-2015 
 
Figure 6 compliments our findings by demonstrating a decrease in social vulnerability over time. 
It is important to note that this analysis falls within the Great Recession. This is reflected in the 
figure below, where we see a significant decrease in social vulnerability within Chicago between 
the years of 2010 and 2015.  
Figure 6: Social Vulnerability Index (2005-2015) 
 
Because the social vulnerability index applies equal weights to each social indicator, this analysis 
looked closely at each factor to determine if there was any singular influence over water rates. 
Although, there were no statistically significant correlations between water rates and any of the 
indicators, homeownership and water rates presented a slightly positive relationship that would 
be worth looking into in the future (Appendix A). 
To begin we looked primarily at how water rates behaved with social indicators for a given year; 
however, moving forward we will calculate the percent change in water rates between each five-
year period. By looking at the change in both water rate and social indicators over time, we can 
assess the level of correlation between the variation in social indicators and water rates.  Figure 
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7 demonstrates that the rate of decrease for water rates within our study area has slowed down 
when comparing 2010-2015 to 2005-2010. This subtle change is shown by the intensity of colors, 
which may indicate increasing rates5. 
 Figure 7: Change in Water Rates from 2005-2010 and 2010-2015 
 
 
Previous studies suggest areas with higher minority and lower income communities are burdened 
with higher water rates. We will explore this phenomenon, via the social vulnerability index 
displayed in Figure 8. The figure below demonstrates an increase in vulnerability specifically in 
communities that border Chicago’s city limits. This may be a general indication of either 
gentrification or urbanization, which has historically pushed marginalized and vulnerable 
populations to the city edge. Comparing Figure 7 and Figure 8, we see no immediate connection 
between social vulnerability and the rate of change in water rates. The overall conclusion is that 
there is no statistically significant correlation between this social vulnerability index and water 
rates as demonstrated by the weak correlation between indicators and water rates outlined in 
Appendix B. 
                                                          
5 Reference Figure 19Figure 20 in Appendix B to observe specific areas of increase and decrease. There are no 
discernable spatial pattern to increases or decreases in water rates over the two five year periods.  
Figure 8: Social Vulnerability Index 
 
 
Caveats and Limitations: 
This analysis begs the question, “How can two analyses with similar dataset, come to two very 
different conclusions”? These results emphasize how water rates mask water inequity and rising 
costs by implementing service fees and charges. Key differences between the analysis used in 
this study and that used to conduct existing work is the use of water rates versus water costs. 
For instance, the Chicago Tribune analyzed monthly bills, using 4,500 gallons per month to 
standardize consumption. Additionally, their racial analysis calculate the area’s racial majority to 
compare water costs and racial discrimination. 
The methodology used in this study focused on studying the change in social indicators with the 
change in water rates. Unlike the Tribune’s editorial, it did not take into account water losses. 
Even when considering water rates across the three years (2005, 2010, 2015), similar conclusions 
could not be made. In fact, Figure 9 demonstrate that as a whole, water rates decreased in 
Chicago from 2005 to 2015. Conversely, there are trends, which suggest that water costs are 
higher for communities on the edge of the city’s limits. This could be due to number of reasons; 
however, the most likely justification would be the cost of delivery.  
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Figure 9: Frequency of water rates from 2005-2015 
  
A key limitation of this analysis is the unit of analysis. Water rates data is collected by US Census 
Places, which is roughly equivalent to either a city, town or municipality. This aggregates data 
within Chicago, masking any differences in price. Additional information regarding methodology 
and data sources can be found in Table 3. 
Policy Implications: 
Currently, Illinois is attempting to pass a legislation that will make water rates across Illinois more 
affordable and equitable. The legislation has passed in the Senate and was last known to be 
waiting for a hearing before the House Public Utilities Committee. This effort would create a 
water rate advisory committee to study how much residents pay for water and how the water 
rates are established. The committee would consist of academic experts, representatives from 
the Illinois Environmental Protection Agency, the Illinois Department of Natural Resources, the 
attorney general’s office and the Department of Commerce and Economic Opportunity. This 
team of experts would review Lake Michigan’s water rates by December 2020 and the rest of the 
state the following year (O'Connell, 2019).  
 
After conducting this research key lessons learned include:  
 
 A need for widespread comprehensive, longitudinal data;  
 Financial burden should be assessed both as water rates and water costs;  
 Water rates must be broken down by neighborhood to create a clear illustration of water 
cost;  
 Pipe age is a significant factor in calculating loss; and  
 Water costs should include “shut off/on” and “service fees”. 
 
One of the greatest limitations of this study was the lack of data for Chicago neighborhoods as 
well as non-standardized data. The Illinois Department of Natural Resources made water rates 
form 2005, 2010, and 2015 publically available, however, it is clear that the data was not collected 
in a standardized fashion. For instance, service fee were not included in all rates and minimum 
bill rates were not addressed for each town. Another area of discrepancy in these water rates 
were the rate structures and the rate difference between commercial and residential uses. 
Without comprehensive knowledge regarding each of these billing structures, an accurate cost 
estimate cannot be achieved, especially when the difference between costs can vary by less than 
a dollar.  Similarly, water shut off and on service fees should be included, but were not in the 
survey. These costs are a significant barrier to lower income communities and a highly profitable 
service for water utilities.  
 
In addition to these cost factors, pipe age should be considered when conducting this analysis. 
However, this can be a difficult to translate to cost if pipe age is given for the system rather than 
the house. This is relevant since water is typically metered going into house, which is where leaks 
will have the greatest impact on the user. Alternatively, older distribution systems can have 
higher distribution cost due to the inefficiencies or leaks throughout the system—these costs can 
also be passed consumers via service charges.  
 
This brings us to the most important lessoned learned, which is carefully choosing the method of 
analysis. Both the method used by the Tribune and the method used here have highlighted 
advantages and disadvantages. The Chicago Tribune makes various assumptions regarding water 
costs and racial makeup of a community. However, this report focuses on how the rates change 
in relation to social vulnerability. Both are important, the Tribune does an excellent job of 
highlighting communities that are strained financially, while this analysis demonstrates how 
various social indicators contribute to water rates. Due to the lack of sufficient constraints on 
how water rates are structured, it is imperative that the research consider various methods of 
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Appendix A: 
This section looks at the relationship between the indictors of the Social Vulnerability Index and 
water rates for 2005, 2010, and 2015. These figures have been included for full transparency of 
the analysis conducted in this report, including their R2 and P-values from their linear regressions. 
Figure 10Figure 12 demonstrate no statistically significant correlation between water rates and 
percent of white, African American, or Hispanic (non-white) populations within out study area in 
2005, 2010, or 2015.  
Figure 10: Water Rates and White Population (2005-2015) 
 
 
Figure 11: Water Rates and African American Population (2005-2015) 
 
Figure 12: Water Rates and Hispanic Population (2005-2015) 
 
Figure 13Figure 15 were used to assess the economic vulnerability of these communities. Again, the weak 
correlations demonstrated by the R2 and P-values for the relationships between water rates and median income, 
poverty, and public assistance do not convey a strong relationship. Looking closely, we may see a slightly positive 
relationship between water rates and median income in 2010 and 2015, however, this relationship is not statistically 
significant and we cannot confidently declare a correlation between the two variables (Figure 13). Again, we warn 
readers to carefully look at the slight negative correlation demonstrated for poverty and public assistance with water 
rates in conjunction with their weak statistical significance reported by their respective R2 and P-values (Figure 
14Figure 15).  
Figure 13: Water Rates and Median Income (2005-2015) 
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Figure 14: Water Rates and Poverty (2005-2015) 
 
Figure 15: Water Rates and Public Assistance (2005-2015) 
 
As we have seen with our other indicators, home ownership and rentership do not demonstrate 
a statistically significant correlation with water rates. It should be noted that while the two 
indicators are not correlated, they did result in the strongest relationships within the Social 
Vulnerability Index. This warrants further investigation of total water costs and homeownership.  
Figure 16: Water Rater and Homeownership (2005-2015) 
 
Figure 17: Water Rates and Rentership (2005-2015) 
 
While overall access to plumbing is high within the United States, this indicator was included to 
incorporate emphasize the prevalence of vulnerable communities. Here we see no correlation 
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between access to plumbing and water rates. This data could be supplemented in the future 
include the quality of plumbing, such as material and age.  















This section focuses on comparing the two five-year period (2005-2010 and 2010-2015) to assess 
the relationship between the changes in water rates with the change in each indicator included 
in the Social Vulnerability Index.  
 Figure 19Figure 20 were created to discern any spatial relationship between places that 
experienced increases or decreased in water rates from 2005 to 2015. Figure 20 demonstrates 
that water rates are decreased by a smaller percent from 2010 to 2015 when compared to the 
pervious five-year period. This may be related to the water tax implemented by the Mayor in 
2010.  
Figure 19: Areas Demonstrating Increases in Water Rates (2005-2015) 
 
Figure 20: Areas Demonstrating Decreases in Water Rates (2005-2015) 
 
The following figures explore if changes in each racial cohort is related to the change in water 
rates. Across all racial cohorts we see a weak linear relationship between the change in their 
populations over both five-year periods and the change in water rates. Specifically, in 2010 to 
2015, the second 5-year period of anlaysis, we see the same pattern of change in water rates 
regardless of an increase or decrease in the racial population. This is demonstarted in the 
clustering of data points between -50 and 0% change in water rates.  
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Figure 21: Change in Water Rates and White Populations 
 
Figure 22: Change in Water Rates and Asian Populations 
 
Figure 23: Change in Water Rates and African American Populations 
 
Figure 24: Change in Water Rates and Pacific Islander Populations 
 
Figure 25: Change in Water Rates and Native American Populations 
 
 
Again looking at Figure 26 Figure 27, we see a weak linear correlation between both changes in 
median income and poverty with the change in water rates.  This may be a result of structure of 
housing preferences and income inequality. There is little change between median income and 
poverty between the two 5-year periods because it is rare to see drastic shifts in income within 
a community.  
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Figure 27: Change in Water Rates and Poverty Rates 
 
Access to plumbing was not of great relevance to this analysis, as a post-industrial city, Chicago 
has a centralized water distribution and sewer system in place. This portion of the analysis only 
confirms that there is little change in access to plumbing and demonstrates next to no correlation 
with the change in water rates (Figure 28).  
Figure 28: Change in Water Rates and Access to Plumbing 
 
 
There was no statistically significant trend or relationship in the change of water rates and the 
change in public assistance, as shown by Figure 29.  
Figure 29: Change in Water Rates and Public Assistance 
 
Tenure was the only indicator that demonstrated any variance in lack of correlation, though the 
relationship is weak and statistically insignificant, there is slight indication that renters 
experienced higher water rates than homeowners did across both 5-year periods. This is 
demonstrated by the slight upward trend in change of water rates and renters as shown in Figure 
30. 
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Figure 30: Change in Water Rates and Tenure 
 
Figures 21 -30 were combined to create the social vulnerability index shown below in Figure 31. 
Here we see the same pattern of clustering in the second 5-year period (2010-2015). Since there 
was little to no correlation for each of the indicators, the aggregated index also demonstrates no 
correlation.  
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